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Abstract

This study was conducted to examine the pharmacological effect of water soluble extract of Lichens
(Parmelia, Physcia and Cladonia species) on liver-damaged rat by CCl, injection. Rat livers were
damaged acutely and chronically by one-time injection of CCl, just prior to five days of experimental
period and continuous injections in every three days for eight weeks of experimental period, respecti-
vely. During each period the experimental group was fed Lichens extract(5. 5 mg of dry wt/ml) instead
of water given to the control group. For both acute and chronic liver damage, the experimental group
showed higher oxidative activity of hepatic mitochondria measured by state 3 respiration, P/O ratio,
respiratory control and ATP synthesized, compard to the control group. Serum glucose was slightly
higher in the experimental group but liver glycogen showed no significant difference between experim-
ental and control groups. In experimental group, liver glucose-6-phosphatase activity was increased
during first two days after acute liver damage, but not significantly different from control group during
chronic damage. Liver lactate, malate plus fumarte and glutamate tended to be higher in the experim-
ental group, especially for chronic liver damaged rat. It is concluded that Lichens extract stimulate
cytoplasmic and mitochondrial oxidative activities and the possible mechanism of the latter is supposed
to involve the preservation of membrane .integrity by certain component(s) of water-soluble Lichens

extract.
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Table 1. Composition of mitochondrial res-
piration medium

KCl1 110 mM

TRIS(pH 7. 4) 33 mM

MgCl, 5 mM

K.HPO, 5mM

Glutamate 5 mM

Malate . 5 mM

Liver Mito. Suspension 0. 05 ml(1. 0~3. 0 mg)
ADP 0. 02 m1(200 = moles)
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Fig. 1. Determination of mitochondrial respiration parameters
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Fig. 2. Effect of lichens extract on oxidative

activity of hepatic mitochondria iso-
lated from rats with acute liver
damage induced by CCl,

A; State 3 respiration, B; P/O ratio

C; Respiratory control, D; ATP synthesized
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Fig. 2. Effect of lichens extract on oxidative
activity of hepatic mitochondria iso-
lated from rats with chronic liver
damage induced by CCl,

A; State 3 respiration, B; P/O ratio
C; Respiratory control, D; ATP synthesized.
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Table 2. The levels of serum glucose hepatic lactate and glucose-6-phosphatase from
liver-damaged rats with or without lichens éxtract feeding

Acute Liver Damage

Chronic Liver Damage

Grou
P 1 2 5(day) 2 4 6 8 (week)
Serum 23.00%+  21.70+ 26.60+  22.50+  35.75+  20.97+  34.48+
glucose 1.07 0.7 2.00 1.15 1.00 0. 47 1,12
(mg/100ml) E 2L.11+  25.84+ 32.27+  2L.54+ 31.16+ 3432+  37.22+
0.05 111 0. 10% 0.18 2,47 191 0. 08%
Liver c 861+ 815+ 3.484  3.49+ 2. 08+ 7.95+  10.52+
lactate 1,17 0. 58 0. 41 0.06 1.22 0. 40 1.09
(mole/g. wet. w)E  6.55+  9.00+ 10.85+  4.84% 2. 54+ 8.79+ 12. 69+
139 1.15 0. 95 0.46 0.48 0. 48 0. 41
Liver glucose- C 34.04+  42.0+ 92.0+  29.2+ 54,5+ 20. 0+ 37.5+
?-Phoslphat:}se / 3.6 5.7 2.7 3.6 5.5 2.1 12.7
n mole Pi/min/ g 65,84  g5.8+ 85. 0 39.34 56. 3+ 19.4+ 47.5+
mg PMS protein) 6. 3* 8. 4% 3.8 11.0 11.0 3.2 12.8

Each value represents the mean value obtained from 5-7 rats+S.E. M. 3

C; Control (water), E; Experiment (lichen extract)
* p<0. 001 significantly differerent from control group.

Table 3. The levels of malate plus fumarate and glutamate in rat liver-damaged by CCl,

with or without lichens extract feeding

Acute Liver Damage

Chronic Liver Damage

G
roup 1 2 5 (day) 2 4 6 8 (week)
Malate (pmole/g» wet. wt)
+ C 0.684+0.12 0.45+0.05 0.74+0C.10 0.81+0.09 0.41+0.11 0.37+£0.05 0.44+0.08
umarate E 0.4840.09 0.5240.11% 0.43+0.04 0.7940.11 0.70%0. 10¥*0. 274+0. 01 0. 68+0. 06**
Glutamate C 1.56+0.25 2.31+£0.80 3.10+0.77 0.9940.15 0.92+0.32 1.08%=0.14 0.89+0.17

E 1.3240.50 1.32%0.18 2.34+0.62

0.57%+0.10 1.46%0.16 1.4140.21 1.4240.10%*

Each value represents the mean value obtained from 5-7 rats+S.E.M.

C; Control (water), E; Experiment (lichens extract)
* P<0. 01 significantly different from control group
** P<0. 001 signeficantly different from control group.
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